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METHODS FOR HANDLING MASA described is not generally effective and safe. However under 

certain conditions, there may be some drawbacks associated 
This application is a division of application Set No. with masa processing systems generally c^si^ according 
n«/i o7d5» filed Frfv. 7 IQQd to die prior art. One such drawback can be the danger 

uw A ' * 3 associated with the pneumatic cutter. The pneumatic cutter 

FIELD OF THE INVENTION has a reciprocating blade which could injure an attending 

The present invention relates to an apparatus and method worker if mat worker places his or her hands under the 
for the cornmercial manufacture of food or edible material, operating blade, 

and, more particularly; to the treatment or preparation of Another drawback can be associated with the conveyors 
farinaceous dough, banter, or pastry products including 10 intended to transport the masa logs from the pneumatic 
sheeting, laminating, or folding. cutter to the masa hoppers. With increasing demand far 

^^«,tv^ rtWfMm nttrnvmrnt tortillas, many companies now desire to operate several 

BACKGROUND OF THE INVENTION ^^^<^^t^ fine having its own masa 

A tortilla is a baked grain product which originattd in hopper and its own associated subsequent rolling, cutting, 
Mexico and is now widely consumed mroaghout the wedd. ^ cooking, cooling, and packaging apparatus. Generally, 
The ward tortilla as used herein refers to such a baked grain because one masa mixer and extruder can output enough 
product having a variety of shapes, including a circular masa to adequately supply several production lines, it is 
shape,fcjnxiedfromarelativer^ desirable to have an automatic masa hopper feed system 

invention concerns the production of to rtillas, the invention capable of ing*nt»«rfng an adequate supply of masa within 
also may also successfully used in the production of food ^ each masa hopper. However; the conveyors designed 
products having other shapes. according to the prior art simply move masa logs from the 

As the demand far tortillas has grown, the methods and pneumatic cutter to one masa hopper. Thus, a masa handling 
the apparatus far automaticaDy producing tortillas in high system built according to the prior art could reqnire several 
volumes has beegmg well known. In the conventional auto- conveyors, each running independently from the pneumatic 
mated system, a dough is produced by cooking whole corn 25 cutter to an associated masa hopper. Furmermore, human 
and grinding it wet or by m nfojmng instant corn masa flour attendants could be required to monitor the level of masa in 
with water in a commonly available mixer. This dough is each masa hopper and guide the masa logs onto the con- 
generally referred to as u masa v *. However; the term "masa" veyars which are running to near-empty masa hoppers. Such 
as used herein refers to mis corn dough and other doughs a system could have evident disadvantages due to the labor 
having similar characteristics. The masa is often fed into an 30 cost of the attendants and the awkwardness of the manual 
extruder which compresses the masa and outputs it in the rfmnnHing of masa to each conveyor. Furmermore, if the 
form of a generally continuous stream to a pneumatic cutter. system utilizes only one conveyor running past the masa 
The p^nrnfltir cutter chops the masa into generally cyMn- hoppers in series, me unwanted labor expense is also nec- 
a^~a pwmily known as logs". The logs are essary brnmnr human attendants could be required to rnain- 

usuaQy earned an a conveyor to a masa hopper, which 35 tain the masa levels by manually carrying the masa logs 
gravity feeds the to several successive pairs of gener- from the conveyor to a near-^mpty masa hopper, 
airy opposed, cylindrical roDm to Yet another drawback can be associated v.ith the masa 

having the thickness r e quir ed far tortilla producti on , The hoppers generally designed according to the prior art. 
final pair of opposed rollers are generally known as Unwanted gas bubbles can become trapped in the masa and 
**5heeter ,, rollers because they produce a thin sheet of masa. 40 cause voids in the wide masa curtain output by the primary 
Tms Sheeted" masa is men cut into me de rollers. When this occurs, the voids persist as the masa 

by a commonly available rotary cutter, which usually cuts continues through the sheeter rollers and the rotary cutter, 
circles of varying diameter The cut masa is men baked, causing imperfectly fanned tortillas to be produced, lb 
cooled, and packaged by commonly available aiimnercial MtTrnnntft the voids, human attendants must manually cam- 
food processing equipment 45 press the masa while it is in the masa hopper; resulting in 

A portion of an automatic masa processing system is undesirable increased costs, 
shown in the Driscoll U.S. Pat No. 2,869,971. The masa One final drawback associated with the primary rollers 
processing system described by Driscofl has an endless belt designed according to the prior art can be the tendency of the 
conveyor for feeding masa to a masa hopper. The masa mn** curtain to adhere to the primary rollers after its initial 
within the masa hopper is then gravity fed into a pair of 50 compression. If the masa curtain exits from the primary 
opposed, counter-rotating primary rollers which compress rollers in a fashion whereby it is stuck to the surface of one 
the into a wide curtain of an intermediate thickness. of the rollers, the curtain can be carried around the primary 
The curtain then moves along a conveyor to a set of sheeter roller and away from the sheeter rollers. As a result, the now 
rollers for a final compression into the sheet having, a of masa to the sheeter rollers can be substantially disrupted, 
thickness suitable to form the desired tortillas. The sheeted 55 B should^ therefore, be appreciated that there still is a need 
masa is then moved, via conveyor, through a rotating cutter ^ mn9A processing system mat has the following features: 
which stamps circular shapes in the masa sheen. Although me ggfg separation of the masa into individual logs; the 
the rest of the Driscoll apparatus is designed to manufacture flinoTnptjr distribution of those logs to. the masa hoppers 
food chips from the cut masa, the remainder of the process requiring resupply; the automatic removal of gas bubbles 
of baking and cooling torbllas, which only generally con- 60 f mnl mc Tn flfia within the masa hopper, and the prevention 
cerns this invention, is well known and is schematically ^ the masa curtain from becoming stuck to the primary 
shown in the Cope ct aL U.S. Pat No. 4,978,548- Also by rollers. Accordingly, the present invention fulfills all of these 
way of reference, another Matnszak ct aL U-& Pat No. needs- 

4,640.843, describes a masa extruder and a masa hopper cttx^apy of thf tntventton 

fee^ two r^iniary rollers and one associated sheeter roller. 65 SUMMARY OF THE INVENTION 

The inventors of the present invention have no reason not The present invention provides a masa handling system 
to believe that the masa processing system previously that has the following features: the safe separation of the 
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masa into the individual logs; the automatic distribution of space for the pfamnffnf of the xnasa to be fed to the sheetcr 
those logs to the masa hoppers requiring resuppty; the rollers. One or more rotating shafts axe mounted within the 
automatic removal of gas bubbles from the within die gi avity feeder. Each shaft has projections which remove gas 
masa ho pp ers ; and the prevention of the masa curtain from bubbles from the masa and farce the masa towards the 

becoming stuck to the primary rollers. The masa handling 5 sheeter rollers. The bottom wall of the gravity feeder extends 

system of the invention is for use in conjunction with from the side walls and defines a slot which the masa passes 

commonly available food processing equipment, such as an through, towards Die sheeter rollers, 

oven and cooling apparatus far the commercial processing The foregoing structural arrangement of the invention 

of masa. By way of example, the present inventors refer to provides several important advantages. Chief among them is 

masa, but intend to include other similar doughs within the io the safe separation of the generally continuous masa stream 

meaning of the word "masa." into masa logs. As discussed above, the devices designed 

Such masa processing equipment generally has a masa according to the prior art incorporate a pntnmatic cotter that 

producing device, typically a mixer and an adjacent extruder has a blade which can injure attending workers, 

which produces a generally continuous stream of masa to the Accordingly, it is desirable to separate the masa stream into 

invention. The ***** is processed according to the invention ^ masa logs without the pneumatic cutter and its associated 

and is ultimately fed into a pair of opposed, aligned, counter- danger. The present invention avoids this problem because it 

rotating sheeter rollers which compress the masa into a final does not utilize a cutter with a blad e. Therefore, the present 

tfiiVicnwa- invention offers a relatively safer apparatus which can 

More r^rticularly, the masa handling system has a masa separate the masa stream into masa logs, 

separator having a pah- of aligned, opposed endless belt 20 Another advantage associated with the invention is the 

separator conveyors. The separator conveyors have their automatic distribution of the masa logs to the individnal 

fa ring surfaces spaced apart and generally parallel to define masa hoppers requiring resupply. As discussed above, it is 

a ma«* chamber therebetween. The masa chamber has input d r cfraMp. tn *Uminflft» th* enst of thft human lahnr araneiaied 

and output ends. Hie masa separator also has a nozzle with maintaining the proper level of masa within each masa 

connected to the iwa<m producing device for feeding masa hopper. The automatic monitoring by the sensors and the 

into the input end of the masa chamber; When the masa corresponding automatic operation of the diverter gates 

enters the masa chamber; it is gripped by the facing surfaces provides far the automatic distribution of masa logs to the 

and moved therebetween. The facing surfaces of the sepa- masa hoppers. Accordingly, the supply of masa within each 

rator conveyors move in the direction away from the masa hopper is advantageously maintained without the costs 

nozzle and cause the to be separated into masa logs* ^ assAn at< *** with human labor. 

The handling system includes at least two masa Yet another advantage with the invention is the automatic 

hoppers and at least two endless belt feed c onv e y o n which removal of gas bubbles from the masa within the masa 

have upper surfaces that move in the same direction* Hie hoppers. As discussed above, it is desirable to cliTrrinntc the 

feed conveyors are arranged in relative upstream and down- hrmran labor associated wiui the removal of the gas babbles 

stream positions relative to each other. The upstream feed from uie masa within the masa hoppers. The projections on 

conveyor extends from the output end of the masa chamber the rotating shafts advantageously compress the masa and 

defined by the opposed, aligned separator conveyors of the remove the gas bubbles without any corresponding human 

masa separator, receive uie masa logs. The upstream feed labor. Accordingly, the gas bubbles are advantageously 

conveyor extends no a point generally above one of the masa ^ removed without the costs associated with such human 
hoppers. The downstream feed conveyor extends from a. labor. 

position spaced from uie upstream conveyor to a point In one aspect of the invention, uie facing surfaces of uie 

generally above another of the masa hoppers. separator conveyors are curved toward each other so that a 

The handling system also has a diverter gate that is cradle is formed for securely holding the masa between the 

positioned between the feed conveyors, uie diverter gate 45 separator conveyors. As campsicd to an arrangement having 

selectively moves between a first position and a second flat facing su rfaces, uie masa is less likely to move out from 

position. When the diverter gate is in the first position, the its position between the separator conveyors, 

mesa logs are guided from the upstream feed conveyor to the in another aspect of the invention, each masa hopper has 

downstream feed conveyor. When the diverter gate is in the a scraper for each of its primary rollers. Each scraper has a 

second position, the masa logs are guided into uie masa 50 blade which is pivotafly mounted and biased to longitudi- 

hoppex nally ride on the lower surface of its associated primary 

Hie masa handling system also has a sensor roflcr The blade separates the masa wh ich h as adhered to uie 
wiui each ™«* hopper for the sensing of the level of masa surface of the primary roller; An advantage associated wiui 
therein. The sensor causes a signal which changes its state this aspect of the invention is the prevention of the masa 
when the level of masa in the associated masa hopper is 55 curtain from becoming stuck to the lower surface of die 
below a predetermined level A ™«4»a^sm is connected to primary rollers. As discussed above, it is desirable to main- 
each diverter gate and is responsive to the signal from uie ' 'tain the movement of uie masa curtain toward the sheeter 
sensor. The mechanism moves the diverter gate from the first rollers. When uie masa curtain adheres to one of uie primary 
position to uie second position when the level of masa is the rollers, the masa curtain may not continue toward the sheeter 
one masa hopper is sensed to be below the predetermined go rollers. Accordingly, this aspect of uie invention advanta- 
leveL The ™^*nicm jeturns the diverter gate to the first geously ensures that the masa curtain travels toward the 
position when uie level of masa in uie one masa hopper is sheeter rollers instead of becoming diverted by adherence to 
sensed to be above a predetermined level. one of the primary rollers. 

The masa hoppers are self feeding and each has an It will be appreciated that, while the masa handling 

opening positioned for receiving masa from its associated 65 system of the present invention is especially adapted for use 

feed conveyer. Each masa hopper also has a gravity feeder with a corn based masa dough, the invention will also handle 

with side walls and a bottom wall cooperating to define a any dough that has similar properties. Accordingly, the 
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invention could also be used in conjunction with any other separator conveyor 24 extends longitudinally below the 
dough which could be handled according to the masa dough longitudinal end of the other separator conveyor, thereby 

handled by the present invention. providing a moving surface opposite from the nozzle 22. A 
Other features and advantages erf flic present invention deflectar ^ 41 f^"** !* ^• end * *■ 

wfll become apparent ftomfc following dLTcriptian of the s !^^T^^^^lS^iK^ 

, » . j« * * i • M „. A a 0 conveyors 24 and 26 move the masa 18 to the first masa 

preferred j^ofcment toto ^J™*™ «** ,h ^ co ^ hopper 40. That masa 18 hopper 40 most be supplied with 
panying drawings, which illustrate, by way of example, the n^alS periodically. 

principles of the invention. A selectively operable diverter gate, for periodically 

BRIEF DESCRIPTION OF THE DRAWINGS to ^^^^^^^T ^J**" 

The following drawings illustrate the preferred embodi- separator conveyor 24. The diverter gate 42 is shown in its «« 

ment of the invention. In the drawings: open position. However, when the diverter gate 42 is dosed, />i 

FIG 1 is a perspective view of a masa handling system, its top surface 45 forms a gravity slide mat feeds to a TCCcA 

partly in cut away section. 15 horizontal feed conveyor 46, which, in turn, feeds another Ct?1 ' 

HG; 2 is a side view showing the separator conveyors ™** h °T^ m< ^f tood 

acSgLarrornthe nozzle. hc^40and48aresho^tte 

^f"* — be adapted far use with any nurnber of masa hoppers, 

FKi 3 is a cross^onddevatioiial view of the sepa- ^ invention ^ not limited by the number of 

ratar conveyors shown in HG. 2. ^ rnasa hoppers. 

FIG. 4 is a cross-sectional elevational view, partially in m>« hopper 40 and 48 has a hollow inner gravity 

cut-away section, of me idler rollers shown in HG. 3. feeder portion 50 containiiig two counter rotating shafts 52 

HG. Sis a side view of several feed coirveycrspc*hioned mounted above a pair of primary rollers 54. The primary 

over two masa hoppers, shown in partial cutaway section. rollers 54 are, m turn, mounted above a pair of sheeter rollers 

HG. 6 is a side view of a diverter gate shown in FIG. 5. 25 56 a common rotary cutter (not shown). A horizontal 

HG 6A is an end view of the diverter gate shown in HG. conveyor 58 is mounted below the rotary cutter and 

6. shown in partial cut-away section. has tortillas 60 on its upper surface 62. ^ererr^te of the 

m . tJ . . - , _^ . ^1 c . system can include various combinations of commonly 

HG. 7 is aside view^n partial cut-away section, of a ^ ^ ayai]fiUe commercial food processing 

masa hopper shown in rKr. L apparatus (not shown), such as an oven, a cooling rack, and 

HG. 8 is a perspective view of the A/C motor and drive a paging system, 

gears for the rmmary rollers and rotating shafts shown in ^ banaing 10 has a stmcnro intended to 

HG. 7. fftp a r Mf *M from a eontimanM stream of masa 20 

nOJUsjLdetail perspective view of the rotatin^ihafis (FICl&aA &ad4)^Eh&masa extruder 16 fe-conntcted to a 

shown in FIG. 7. 35 nozzle 22. The nozzle 22 . has a generally circular cross 

nTrrATi Tm nrcojTPTTON OFTHR section and is angled so man its end 64 is slightly elevated. 

^SS^KSS^ * A generally continuons masa stream 20 is shown exiting 

PREFERRED EMBODIMENT from the nozzle 22. The ends of two aligned, opposed, 

As shown in the exemplary drawings, the present invert- vertical endless belt separator conveyors 24 and 26 are 

tion is embodied in a masa handling system, generally 40 spaced apart and each pass around an associated one of two 

referred to by the reference numeral 10, for use within a food drive rollers 66 adjacent to the nozzle 21 The drive rollers 

processing system which produces a food product made 66 are connected to a variable speed A/C motor 82 via a belt 

from masa. Masa is a dough produced by cooking whole 70, which also passes around a tensioner wheel 72. The "L" 

corn and grin ding it wet or by combining instant com masa shaped separator conveyor 24 extends longitudinally below 

hour with water in a commonly available mixer. This dough 45 the end of the other separator conveyor 26 and has a moving 

is generally referred to as "masa". However, the term surface 28 racing me nozzle 22. The other separator con- 

4 taasa" as used herein refers to this corn dough and other veyor 26 also has a moving surface 30. The separator 

doughs having gimfiwr characteristics. conveyors 24 and 26 are spaced to hold masa pieces, or logs 

The preferred masa handling system 10 (HG. 1) is a part 74, between them The distance 
of a larger arrangement of apparatus intended for the com- ~50 conveyors 24 and 26 will vary wim the size of tfae gerierally 

merdal production of tortillas or other food having a masa continuous masa stream 20 extruded from me nozzle 22. The 

dough as an Sngrwtfcnt. The general arrangement of the space between the moving surfaces 28 and 30 of the sepa- 

Frefcrredrnasa handling system 10 wfll now be described. A ratar conveyors 24 and 26 defines a masa chamber 76. The 

cornmonry available commcrrci»l mixer 12 is located at the masa chamber 76 extends the vertical lengmcf me ^ 

beguming of the production line. The mixer 12 has a 55 conveyors 24 and 26 and has an input end 78 adjacent to the 

pivoting door 14 which can rotate downward towards a masa nozzle 22 and an output end 80 where the masa logs 74 are 

extruder 16. The masa extruder 16 can be of any type, as deposited onto the horizontal section 38 of the "L" shaped 

long as it compresses the masa 18 and feeds a generally conveyor 24. The separate conveyors 24 and 26 must be 

continuous masa stream 20 through a nozzle 22. two driven in order to separate the masa logs 74 and move them 

vertically opposed and aligned endless belt separator con- 60 away from the nozzle 22. 

veycrs 24 and 26 have moving surfaces 28 and 30 which The variable speed A/C motor 82 is provided to drive the 

face ea ch other. The longitudinal ends 32 and 34 of separator separator conveyors 24 and 26. The A/C motor 82 has an 

conveyors 24 and 26 are mounted adjacent to the nozzle 22. upper fcnob 84 to enable the user to adjust its speed. Hie 

One of the two separator conveyors 24 is "L" shaded and has required power of the motor 82 varies with the length of the 

a vertical section, or vertical portion. 36 and a horizontal 65 separator conveyors 24 and 26 to be driven, however, an A/C 

section, or horizontal portion. 38 which terminates, above a motor 82 between % and 3 horsepower is generally adequate 

Tnacfl hopper 40. Hie vertical section 34 of the shaped for most applications. Hie method by which the speed of the 
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motor 82 is adjusted is coinmoiay known and can be dthcr A self feeding masa hopper 40 (FIG 7, 8. and 9) is located 

by a m^ fln,,wi1 means, such as a gearbox (not shown), or beneath the end of the upstream feed conveyor 98 and 

an electronic mr-an^ such as by an A/C frequency inverter catches the masa logs 74 after they have been diverted. The 

(not shown). While the masa 74 moves upward, the masa 74 self feeding masa hopper 40 has a gravity feeder in c lu d in g 

must be prevented from falling out from between the sepa- 5 side walls 113 and a curving bottom wall U4 which defines 

rater converyors 24 and 26. a slot 116. A pair of horizontal counter-rotating shafts 52 are 

The moving surfaces 28 and 30 of the separator conveyors mounted within the gravity feeder 50. The shafts 52 are 

24 and 26 are supped by trapezoid^ icUer rollers 86 which generally parallel to each other and lo ngitudinall y straddle 

keep the masa logs 74 between the separator conveyors 24 the slot 116, which is below the shafts 52 in the bottom wall 

and 26. The trapezoidal idler rollers 86 cause the moving 10 of the gravity feeder 50. One end of each of the shafts 52 

surfaces 28 and 30 of the separator conveyors 24 and 26 to extends through the wall 118 of the masa hopper 40 to 

curve toward each other on their edges 88. Because the interface with drive gears 120 to be described lata: The 

edges 88 of the moving surfaces 28 and 30 are curved shafts 52 have rectangular projections 122 which areposi- 

toward each other, a cradle 90 is formed for securely holding tioned in an alternating fashion so as to enable the projec- 

the masa logs 74 between the separator conveyors 24 and 26. 15 tions 122 to intermesh and pass through the same space 

Each idler roller 86 is fastened to the frame 92 of the above the slot 116 as they are rotated. When the projections 

conveyors 24 and 26 by well known means, such as by a 122 pass above the slot 116, they drive the masa 74 through 

threaded axle 94 and a nut 96. After the masa logs 74 have the slot 116 so it can be rolled Accordingly, a strocturcmust 

been separated from the masa stream 20, they must be be provided to roll the masa 74. 

guided into a masa hopper 40 which requires resupply. 20 Hie self feeding masa hopper 40 has a pair of horizontal 

The selectively operable diverter gate 42 (FIG. 5) is primary rollers 54 to accept the masa 74 which passes 
mounted between an upstream 98 and a downstream 100 through the slot 116. Hie primary rollers 54 have a cylin- 
endless belt feed conveyor and guides the masa logs 74 to drical surface 124 and are mounted in a generally parallel, 
the appropriate masa hopper. The feed conveyors 98 and 100 horizontally aligned relationship between two endcaps 126. 
are positioned end to end, and are vertically spaced so that 23 ^ endcaps 126 prevent the masa 74 from moving 
the ™«* logs 74 can move from one feed conveyor 98 and horizontally; along the surface 124 of the primary rollers 54, 
100 to the next, in series. The diverter gaze 42 is pivotally past the ends of the primary rollers 54. The primary rollers 
mounted on the downstream feed conveyor 100 and, in me 54 are positioned so that a gap 128 is defined between then- 
closed position, extends to the end of the upstream feed converging surfaces 124. The gap 128 is below and aligns 
conveyor 98 thereby forming a gravity slide between the two 30 with the slot 116 to facilitate the travel of the masa 74 from 
feed conveyors 98 and 100. In the openposition, the diverter the slot 116 through the primary rollers 54. The widm of me 
gate 42 is withdrawn ton the upstream feed conveyor 98. gap 128 varies according to the food product to be produced, 
While two diverter gates 42 are shown, any number can be bm is generally inch for typical tor^ 
used, depending on the number of masa hoppers 40 desired. be inderstood that the width of the gap 128 between the 
GeOTa^eVery-masa hopper 40Tcxcept ffieTasf in ffieU primary rollers 54~ ofltte masa hopper 40 can be varied 
series, has an associated diverter gate 42 mounted above it according to me food product Accordingly, the invention is 
The last masa hopper 40 does not have a diverter gate 42 not to be limited by the gap 128 between the primary rollers 
because a feed conveyor 46 titurfimif* above it It will be 54 of the masa hopper 40. After the masa 74 has passed 
understood, however, that me last masa hopper 40 could through the gap 128, the masa 74 often adheres to the 
have an associated diverter gate 42 should the diversion of 40 surfaces 124 of the primary rollers 54. 
Tpscft 74 from that masa hopper 40, for recycling or other Two scrapers 130 are provided to prevent the masa 74 
purposes, be desired. The diverter gate 42 rnnst be driven by from adhering to the primary rollers 54. Each scraper 130 
a device in order to move between the open and closed has a generally rectangular blade 132 which has a sharp 
positions. point 134 mat rides along the lower surface 136 of a primary 

The selectively operable diverter gate 42 (FIGS. 6 and 45 roller 54 and separates any adhering masa 74. The blade 132 

6A) is driven by a pneumatic cylinder 102 which is con- is made from ultra high molecular weight (UHM) copolymer 

trolled by a common prc^rammable language controller 104 plastic or any common equivalent, such as polytetrafluoro- 

(FLO. The PLC 104 is shown as separate boxes in HO. 5 ethylene. A stainless steel pivoting beam 138 is attached 

for clarity purposes. I^OTbfy^ along the base of the blade 132 by screws (not shown) 

to drive multiple diverter gates 42, however, each diverter 50 countersunk into the blade 132 material. The pivoting beam 

gate 42 could have its own associated PLC 104. The PLC 138 has a generally square cross section, but has cylindrical 

104 is also connected to a photo sensor 106 positioned to ends 140. A threaded, centered hole 142 is provided on teach 

sense the level of masa 74 within the masa hopper 40 and end of the beam 138 for at t a ch ment to the masa hopper 40. 

provide the corresponding signal to the PLC 104. The Two arms 143 are perpendicularly attached to each beam 

diverter gate 42 is connected to a pneumatic cylinder 102 55 138 and extend behind the blade 13Z The arms 143 are 

mounted on the downstream feed cenveyor 100. The diverter joined to the beam 138 by welding or any other common 

gate 42 has a generally rectangular section 108 extending joining process. A spring 144 is connected between the end 

across the width of the feed conveyors 98 and 100 and a of each arm 143 and the wall 118 of the masa hopper 40 

smaller rectangular arm 110 protruding below the rectangu- thereby providing a biasing force to keep the blade 132 

lar section 108. The smaller rectangular arm 110 facilitates 60 riding on the lower surface 136 of the primary roller 54. 

tfac attachment of the diverter gate 42 to the pivot point 112 Once the masa 74 has passed by the scrapers 130, it has a 

and the pneumatic cylinder 102 mounted on the side of the thickness to great for forming tortillas 60. Accordingly, the 

downstream feed conveyor 100. When the pneumatic cyl- masa 74 must be compressed yet again. 

index 102 withdraws the diverter gate 42 away from the Two sheeter rollers 56 are provided for compressing the 

upstream feed conveyor 98, the masa logs 74 drop off of the 65 masa 74 to the final thickness which is suitable for the final 

upstream feed conveyor 98, accordingly, a structure must be cutting of the tortillas 60. The sheeter rollers 56 are generally 

provided to catch the masa logs 74. cylindrical are mounted in a generally parallel, horizontally 
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aligned relationship. The sheeterrollers 56 arc positioned so the masa hopper 40, or automatically closed to guide the 
that a gap 146 is defined between their converging surfaces masa logs 74 to the next feed conveyor 100, which reeds the 
147. The gap 146 between the sheeterrollers 56 is below and other masa hoppers 40. The precise operation of the selec- 
aligns with the gap 128 between the primary rollers 54 to tively operable diverter gate 42 will be described below, 
facilitate the travel of the masa 74 from the primary rollers 5 Once in the masa hopper 40, the masa 74 is compressed by 
54 to the sheeterrollers 56. A rotary cotter (not shown) is the projections on the rotating shafts 52, thereby removing 
mounted below the sheetcr rollers 56 so that tortillas 60 are the gas bubbles (not shown) within the masa 74 and forcing 
expelled onto the horizontal tortilla conveyor 58. The rotary the masa 74 into the primary rollers 54. The primary rollers 
cutter (not shown) is commonly available and can be 54 compress the masa 74 into a generally uniform curtain 
adapted to cut any shape from the sheeted masa (not shown). 10 (not shown) which is fed into the sheetcr rollers 56. The 
The previously described structure, including the rotary sheeterrollers 56 compress the masa curtain to a thickness 
shafts 52 and the primary rollers 54, must be driven in order suitable far the cutting of tortillas 60, which is acc omplish ed 
to properly process the masa. by the rotary cutter (not shown). The tortillas 60 men are 
Amasahoppermotor 148 (FIG. 8) drives the rotary shafts carried by the tortilla conveyor 58 toward the remainder of 
52 and the primary rollers 54 through the drive gears 120 on 15 the processing system (not shown), which can contain 
the outside of the masa hopper. The masa hopper motor 148 c ombi n atio ns of commonly known and widely available 
operates onA/C current and is capable of variable speeds commercial food processing apparatus (not shown), such as 
due to an electronic control, such as an A/C frequency an oven, a cooling rack, and a packaging system. The 
inverter (not shown). A mechanical gear arrangement (not fcllowiiig description wiU prc^ opera- 
shown) may also teiised to yiddvin^^ 20 tion of the elements of the masa handling system 10. 
of the ™« hopper motor 148 varies according to specific The separation of the generally continuous m asa stream 
applications, but generally a 2 to 5 horse-power motor is 20 into masa logs 74 will now be described (FIGS. 2, 3, and 
adequate. A belt 150 connects the masa hopper motor 148 4). The generally continnous masa stream 20 is forced 
and a first gear 152 mounted on the first shaft 5Z That same through the nozzle 22 by the extruder. The masa stream 20 
shaft 52 extends into the masa hopper and has the projeo- 25 nas tne 0088 section of the nozzle 22, which is generally 
tions which compress the masa. A larger second gear 154 circular. However, it will be understood that nozzles having 
mqumH on the same rotary shaft 52 intexmeshes with a other cross-sectional shapes could also be used. The gener- 
generalry equally sized third gear 156 which is mounted to ally continuous masa stream 20 moves into contact with the 
the other shaft 52. Another fourth gear 158 is connected to vertical surface 28 of the shaped separator conveyor 24, 
ty» fi n t stiuft fms « Mt rffim f h "* in » i™™*- fifth gear 16ft. 30 which is moving upwards. The friction between the verti- 
The fifth gear 160 hinounted on a prin^ roller axle 162, caHy moving surface 28 of the **L W shaped separator con- 
which has, in tarn another, sixth gear 164, which inter- veyor 24 and the masa stream 20 causes the inasa stream 20 
meshes with yet another seventh gear 166 mounted on the to move upwards into contact wim me moviifc surface 30 ctf 
<^n primary roftcraxfcm — thc-otfaer sepmator conveyor 26VTfcc masa stream 20 must 
and seventh gears 166 can be varied, aratio of 10333 to 4^5 35 next be separated into the ii^^ 
is generally preferred. After having understood the interre- for further proces si ng. 

lating structure of the masa handling system 10, the move- . Together, the nioving surfaces 28 and 30 of the separator 

mmt of the masa 74 through the system should now be conveyors 24 and 26 act to separate the masa stream 20 into 

fcwrflr^ individual masa logs 74. The moving surfaces 28 and 30 of 

Generally; the preferred masa handling system 10 is 40 the separator conveyors 24 and 26 are moved by the drive 

intended to move masa 18 from a commonly available masa rollers 66 which are, in turn, driven by the variable speed 

extruder 16 to the horizontal tortilla conveyor 58 leading to A/C motor 82. Hie tensioner wheel 72 is biased to provide 

further food processing eqmpment, such as a commercial the proper tension on me belt 70 linking the A/C motor 82 

oven or fryer. Generally, masa dough 18 is used for the to the drive rollers 66. Tne speed of the A/C motor 82 is 

production of tortillas 60 having varying shapes. However, 4s adjusted such chat moving surfaces 28 and 30 of the 

such dough can be used to produce a variety of other food separator conveyors 24 and 26 have an upward speed greater 

products. which the masa stream 20 travels from the nozzle 

The process begins (FIG. 1) wimthemmalcxeaDoncf uie 22. Tne moving surfaces 28 and 30 gr^ 

masa 18 in the rmxer. When the masa 18 is suitably mixed, so the masa stream 20 is carried upward at me same speed, 

the pivoting door 14 opens and allows the attending workers 50 Accordingly, the masa stream 20 is pulled from the nozzle 

totr^CTthemasal8intomee 22 by die moving surfaces 28 and 30 of the separator 

drives the masa 18 through the nozzle 22 so that a generally conveyors 24 and 26 and is fractured into separate masa 

continuous masa stream 20 is projected up against die pieces, or masa logs 74. In this particular enribodrment, the 

vertical surface 28 of the "L n shaded separator conveyor 24, masa logs 74 are compressed between the separator con- 

which is moving upwards. The friction between the masa 55 veyors 24 and 26 such chat they have an elongated oval 

stream 20 and the vertical surface 28 of the "L w shaped cross section. The general length of the masa logs 74 can be 

conveyor 24 guides the masa stream 20 between the sepa- adjusted by changing the speed of the A/C motor 82. As th e 

rator -conveyors 24 andd 26. Tne masa stream 20 is pulled difference between the speed of the separator conveyors 24 

until it fractures into masa pieces, or masa logs 74. As used and 26 and the speed at which the masa stream 20 is expelled 

herein, the term "masa logs" 74 generally refers to pieces of so from the nozzle 22 is increased, the length of the masa logs 

mam separated from the generally continuous masa stream 74 becomes smaller. 

20, including those with a generally oval cross section. The An important advantage is provided by the previously 

mn<»i logs 74 travel upward and are guided onto the hcri- described arrangement and operation of the nozzle 22 and 

zontal portion 38 of the "L" shaped separator conveyor 24 the separator conveyors 24 and 26. Unlike the prior art 

by the detector plate 41. Tne masa logs 74 then travel to the 63 pneumatic cutter, the masa handling system 10 has no sharp 

selectively operable diverter gate 42, which can either be blade which could injure an attending worker. Accordingly, 

automatically opened to allow the logs 74 to drop into the masa handling system 10 advantageously avoids the 
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dangers associated with a sharp blade, and provides a arrangement is especially advantageous because, as coxo- 

relatively safer apparatus and method for the separation of a pared to rollers driven at the same speed, the masa 74 is less 

generally continuous masa stream 20 into masa logs 74. likely to stick to the lower surface of the primary rollers 54 

Another advantage associated is associated with the trap- when they rotate at different speeds. If the masa 74 sticks to 

ezoidal idler rollers 86 which are mounted behind the * the lower surface 136 of one of the primary rollers 54, it is 

moving surfaces 28 and 30 of the separator conveyors 24 carried around and will not be fed into the sheeter rollers 56. 

and 26. The converging edges 88 of the moving surfaces 28 Accordingly, it is desirable to prevent the masa 74 from 

and 30 form a cradle 90 which keeps the masa logs 74 becoming stuck to the lower surface of the primary rollers 

between the separator conveyors 24 and 26. As compared to 54. However, if, despite me differential speed, the masa 74 

an arrangement having flat moving surfaces, the masa logs 10 becomes stack to one of the lower surfaces 136 of the 

74 are less likely to fall out from between the separator primary toilers 54, it must be removed, 

conveyors 24 and 26. After the masa stream 20 is separated The scrapers 130 will advantageously separate the masa 

into masa logs 74, the masa logs 74 must be diverted to the curtain if it becomes stuck to the lower surface 136 of one 

horizontal 38, or feed, portion of the X" shaped separator of the primary rollers 54. The springs 144 bias the blades 

conveyor 24. 15 132 so that they ride on the lower surfaces 136 of the 

The detector plate 41 guides the masa logs 74 onto the primary rollers 54. Accordingly, when the masa curtain 

horizontal portion 38 of the 1" shaped separator conveyor becomes stuck to the lower surface 136 of one cf me primary 

24. The masa logs 74 then move towards the selectively rollers 54, the blade 232 scrapes it off and it continues to 

operable dfverter gates 41 The photo-sensor 106 mounted tevd towards the sheeter rollers 56. 

adjacent to each masa hopper 40 senses the level of masa 74 20 The sheeterrollers 56 counterrotate at the same speed and 

therein. If the level of the 74 within any one masa compress the masa into its final thickness. The rotary cutter 

hopper 40 drops below a predetermined level, the sensor 106 (not shown) cuts circular tortillas 60 from the masa on the 

associated wim that hopper 40 changes the state of its underside of one of the sheeter rollers 56. The torrHlas 60 

signal which is sent to the PLC 104. The PLC 104 then then fall onto the tortilla conveyor 58 and are moved towards 

commands the pneumatic cylinder 102 to retract the diverter 25 other food processing equipment, such as an oven, 

gate 42 located above that masa hopper 40. That diverter it should be appreciated from the foregoing description 

gate 42 pivots into an open position and the masa logs 74 that the present invention provides a masa handling system 

then fall into that masa hopper 40. The photo-sensor 106 io having the following features: the safe separation of the 

then signal* (he PLC 104 when the level of masa 74 within m*™ stream 20 into mdrvidual logs 74; the nnttmatin 

that masa hopper 40 rises above a certain predetenmned distribution of those logs 74 to the masa hoppers 40 requir- 

leveL Hie PLC 104 then commands the pneumatic cylinder ingresupply; the automatic removal of gas bubbles from the 

102 to extend, thereby closing mat diverter gate 42 and masn within the masa h oppers; and the prevention of the 

, allowing the masa logs 74 to travel on to the next masa m*** curtain from becorriing stuck to the primary rollers 54. 

- hopper 40. 35 Whfle a particular -faini o f the invention has-been 21ns- 

An advantage associated wim the diverter gates 42 is the trated and dtsaibH. it will be apparent that various modi* 

corresponding labor savings due to their automatic opera- ficadons can be without departing from the spirit and 

turn. Normally, human attendants would be necessary to scope of the invention. Accordingly, it is not intended man 

ensure that the masa hoppers 40 each had a proper supply of the invention be m*a»** t except as by the appended claims, 

masa 74. By utilizing the photo-sensors 106, the PLC 104, ^ Wp dajgr 

and the pneumatic cylinders 102, the diverter gates 42 iTa method for handling masa within a food processing 
operate automatically and the supply of masa logs 74 within system having a pair of nligpftH, opposed separator convey- 
each masa hopper 40 is maintained without costly human ors having facing surfaces, the longimdinal ends of the 
labor. It should be understood that, wmle a PLC 104 is separator conveyors positioned adjacent to a nozzle con- 
preferably used to control the diverter gates 42, a cone- ^ nected to a n v^ producing device, the food processing 
spending logic system having electronic relays could also be system further having at least two masa hoppers, the masa 
used to perform the same control functions as the PLC 104. hoppers « nfl the separator conveyors connected by at least 
Once the masa logs 74 have been fed to the appropriate masa two endless belt feed conveyors having upper surfaces 
hopper 40, they must be compressed to remove gas bubbles moving in the same direction, the feed conveyors positioned 
which cause voids in the rolled masa (not shown). 50 in an upstream and downstream relationship relative to each 

The self feeding masa hopper 40 compresses and removes other, at least one feed conveyor positioned adjacent to the 

the unwanted gas bubbles from the masa 74. The masa is fed, other longitudinal ends of the separator conveyors, each 

via gravity, to the rotating shafts 52. The projections 122 on masa hopper having an associated sensor for sensing, the 

the rotating shafts 52 compress the masa 74 and force it level of mass and an opening positioned below a diverter 

through the slot 116 towards the primary rollers 54. The 53 gate located between the feed conveyors, each diverter gate 

projections 122 on the rotating shafts 52 advantageously connected to an associated mechanism and pivotable 

remove gas bubbles by compressing the masa 74 without between an open position, where the masa is guided from the 

requiring any human labor. Accordingly, the costs associated upstream feed conveyor to the downstream conveyor, and a 

with the human attendants required by the prior art masa closed position, where the masa is guided into the masa 

hoppers are avoided. Once the gas bubbles are removed #) hopper, each masa hopper located adjacent to a pair of 

from the masa 74. the masa must be rolled into a generally aligned, opposed sheeter rollers, 'the sheeter rollers located 

uniform curtain (not shown). adjacent to a masa hopper having side walls and a bottom 

The primary rollers 54 compress the masa 74 into the waUdefining a slot, the masa hopper also having at least one 

generally uniform curtain suitable for feeding to the sheeter shafi «b°ve *e bottom wall, each shaft having projections, 

rollers 56. Both primary rollers 54 are driven by the masa 65 ™e method coinprising the steps of: 

hopper AJC motor 148 and have different sized drive gears moving the facing surfaces of the separator conveyors at 

120 so the primary rollers 54 rotate at different speeds. This equal speed away from the nozzle; 


